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(12) publication of patent applications (A) 
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(54) The name of invention 

The disinfectant for plantation arts which makes an active ingredient optical activity N- 
indanylthiazole carboxylic amide derivative and this 

(21) Application for patent 
Heisei 2-162055 

(22) Application 

June 20, Heisei 2 (1990) 
(72) Inventor 
Masaji Oda 
(72) Inventor 
Naoko Sasaki 
(72) Inventor 
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Specification 

1 . Name of Invention 

The disinfectant for plantation arts which makes an active ingredient optical activity N- 
indanylthiazole carboxylic amide derivative and this 

2. Claim 
(1) 

Optical activity N- indanylthiazole carboxylic amide derivative shown by the following formula 
(I). 




• • - CI) 



o 



(2) 

The disinfectant for plantation arts characterized by containing a compound given in a claim (1) as 
an active ingredient. 

3. Detailed Explanation of Invention 
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[Field of the Invention] 

This invention relates to the disinfectant for plantation arts which makes an active ingredient 
optical activity N- indanylthiazole carboxylic amide derivative and this. 

[Conventional technology and conventional Object of the Invention] 

Having living thing activities, such as a bactericidal effect, in a certain kind of carboxylic amide 
derivative conventionally is known. 

For example, it is checked that the following compound etc. has sterilization activity. 



(Provisional-Publication-No. 58-No. 140054 official report statement) 

However, these compounds were used as the disinfectant for plantation arts, and were not 
necessarily able to say the effect with sufficient thing. 

benzimidazole thiophanate system disinfectants, such as benomyl [methyl 1- (butylcarbamoyl) 
benzimidazole -2-yl carbamate] and thiophanate-methyl [1 and 2- screw (3- Methoxycarbonyl -2- 
thioureido) benzene] 

However, the situation which the disease germ (the following "drug resistance bacterium" is 
called) which shows tolerance to these disinfectants comes to spread, and cannot be used as a 
matter of fact has started. 

Since annular imide disinfectants, such as procymidone [N-(3, 5- dichlorophenyl) -1, 2- dimethyl 
cyclo pro NOMAN -1, and 2- dicarboxyimide], showed activity to gray mold disease bacteria of 
this drug resistance, they will be widely used instead of this, but 

It is reported that N- phenylcarbamate system compound of a publication shows high activity to a 
Provisional-Publication-No. 58-No. 126856 official report etc. to this resistant bacteria. 




(carboxin; commercial disinfectant) 




N 



(German patent No. 2132392 official report publication) 
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However, since N- phenylcarbamate system compound did not show an effect at all to a medicine 
susceptibility bacillus, it had problems — it may be unable to be used independently. 

[The means for solving a subject] 

Although these inventors found out having the sterilization activity in which specific N- indanyl 
carboxylic amide derivative was excellent previously in view of the above-mentioned problem (a 
provisional-publication-of-a-patent Heisei 1-No. 34962 official report and 

Japanese-Patent- Application-No. 63-No. 23513 official report), per these compounds and also as a 
result of carrying out examination whole heartedly, they find out the compound which has the 
sterilization effect strong against a medicine susceptibility bacillus and a drug resistance bacterium, 
and came to complete this invention. 

That is, this invention offers the disinfectant for plantation arts which contains optical activity N- 
indanylthiazole carboxylic amide derivative ("this invention compound" is called hereafter) and 
this which are shown by the following formula (I) as an active ingredient. 




C f ) 



Hereafter, it explains to details per this invention. 

This invention compound can obtain the N-(l, 1, 3- trimethyl -4- indanyl) - carboxylic amide 
which is a new molecular entity, for example, is shown by the following formula (II) by carrying 
out optical division using the column for optical isomer separation. 




In addition, the compound shown by the above-mentioned formula (II) can be easily manufactured 
[ Provisional Publication No. / 2 -No. 175 ] according to the method of a publication. 

Moreover, this invention compound can also be manufactured according to the following equation. 
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C in j C iv ) 



L - * \s N H-(\ /) 

li \L_^7 
O 

C I ) 

- indicated to be the carboxylic acid in which the above-mentioned equation is shown by the 
formula [III], or its reactant derivative by the formula [IV] (3R) — it is carried out by making out 1 , 
1, and 3- trimethyl -4- amino in react under existence of a solvent inactive for a reaction, or 
nonexistence. 

- the carboxylic acid shown by formula [III] used for a reaction or its reactant derivative is 
indicated to be by formula [IV] (3R) — it is used to out 1,1, and 3- trimethyl -4- amino in by 
0.5-1.5Eq and desirable range of 0.9-1.1 equivalent amount. 

To the boiling point of the solvent used from -70DEGC, this reaction can be preferably performed 
in the temperature range from -40DEGC to the boiling point of a solvent. 

As an example of the carboxylic acid shown by the formula [III], or its reactant derivative, acid 
halogenation things, such as corresponding carboxylic acid, an acid anhydride, and an acid 
chloride, or carboxylate ester can be mentioned. 

As the example of the solvent used for a reaction, 

Aromatic hydrocarbon, such as benzene and toluene; 

Halogenated hydrocarbon, such as a carbon tetrachloride and chloroform; 

Perfume fellows halogenated hydrocarbon, such as chloro benzene; 

Ether, such as diethyl ether, a tetra-hydrofuran, and dioxane; 

Ester, such as ethyl acetate; 

Attribute solvents, such as dimethyl sulfoxide, dimethylform amide, and water, etc. are mentioned. 

In order to advance this reaction smoothly, suitable reaction aid can be used according to the kind 
of the carboxylic acid shown by the formula [III], or its reactant derivative. 

It is a dehydrator like [ when using carboxylic acid as formula [III] ] ethoxy acetylene, 
dicyclohexylcarbodiimide, and 5 oxidization Lynn as an example of a reaction auxiliary agent, 
The 3rd class amine like [ when using an acid anhydride ] N- methylmorpholine or triethyl amine; 
an aromatic series base like pyridine, pico Lynn, N, and N- diethyl aniline, 
The 3rd class amine like [ when using an acid halogenation thing ] triethylamine; alkaline metal 
alcoholate, such as alkaline metal hydrogenation thing [, such as perfume fellows base; sodium 
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hydroxide like pyridine and picoline, and alkaline metal hydroxide; hydrogenation sodium like 
water oxidization potassium, ];, or sodium ethylate 

Moreover, when using carboxylate ester, alkaline metal alcoholate, such as sodium ethylate, can 
be used. 

- these reaction auxiliary agent is indicated to be by formula [IV] (3R) - 0.9-1 .lEq 0.01 -2. OEq can 
usually be preferably used to out 1, 1, and 3- trimethyl -4- amino in. 

in addition, - shown by the formula [IV] (3R) -- out 1, 1, and 3- trimethyl -4- amino in can be 
obtained by the following methods. 

i) 

How to carry out optical division of out 1, 1, and 3- trimethyl -4- amino in using optical activity 
carboxylic acid. 

ii) 

How to carry out optical division of out 1, 1, and 3- trimethyl -4- amino in using an optical division 
column. 

Furthermore, this invention compound can also be manufactured according to the following 
equation. 




C VI ) 



m At he 




c i ) 

The above-mentioned reactions are after asymmetric reduction and a base (0.0 1-2. OEq usually to 
the compound shown by formula [VI]) about the compound shown by formula [V]. 

As an example of an acid catalyst, sulfuric acid, Lynn acid, polyphosphoric acid, Lewis acid, etc. 
are mentioned, and the quantity can be used from 0.001 Eq to an overlarge to the 
acyltetrahydroquinoline derivative shown by formula [VII]. 
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It has the sterilization activity which each of these invention compounds obtained in this way is 
new, and was excellent. 

It has the prevention-of-the-breeding-and-extermination power which was excellent to especially 
disease bacteria of various plants, and is useful as a disinfectant for plantation arts. 

In using this invention compound as a disinfectant for plantation arts, this compound may be used 
as it is, but in order to validate distribution in the scene for use of an active ingredient, it is 
desirable to add an auxiliary agent according to a usual state method, and to use it in forms, such as 
an emulsion, wettable powder, and a powder agent. 

as the solvent which is one of the auxiliary agents in the disinfectant for these invention plantation 

arts — for example 

Water, 

Alcohol (methyl alcohol, ethyl alcohol, an ethylene glycol, etc.) 
Ketone (acetone, methyl ethyl ketone, cyclo hexanone, etc.) 
Ether, such as ethyl ether, dioxane, and cellosolve 
Fatty series hydrocarbon (kerosene, kerosene, fuel oil, etc.) 

Aromatic hydrocarbon (benzene, toluene, xylene, solvent naphtha, methylnaphthalene, etc.) 
Halogenation hydrocarbon (dichloro ethane, trichloro benzene, carbon tetrachloride, etc.) 
Acid amide (dimethylform amide etc.) 

Ester (ethyl acetate, butyl acetate, glycerin ester of fatty acid, etc.) 

Nitrile (aceto nitrile etc.) is suitable, 

One sort or two sorts or more of these mixtures are used. 

Moreover, it is an extender, 

Clay, such as kaolin and a bentonite 

Talc, such as talc and a leaf wax stone 

Mineral powder, such as oxides, such as diatomite and white carbon 

Vegetable powder, such as soybean powder and carboxymethyl cellulose (CMC), etc. is suitable, 
One sort or two sorts or more of these mixtures are used. 

Moreover, you may use a surface-active agent as a spreading agent, a distributed agent, an 
emulsifier, and an osmosis agent. 

as the surface-active agent — for example 

Non-ion system surface-active agents (poly oxy ethylene alkyl allyl ether, poly oxy ethylene 
sorbitanmonolaurate, etc.), 

cation system surface-active agents (alkyldimethylbenzyl ammonium chloride, alkyl pyridinium 
chloride, etc.), 

anion system surface-active agent (alkyl bezel sulfonic acid salt, lignin-sulfonic-acid salt, higher 
alcohol sulfate), 

Both sexes system surface-active agents (alkyldimethylbetaine, dodecylaminoethylglycine, etc.) 
etc. are mentioned. 
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These surface-active agents are used as one sort or two sorts or more of mixtures according to a 
use. 

the disinfectant for these invention plantation arts -- the object for use - in using it in the form of 
an emulsion in carrying out, what mixed this 10-invention compound 50 part, 10-solvent 80 part, 
and 3 -surface-active agent 20 part in suitable proportion is used as an undiluted solution, and on 
the occasion of use, it dilutes to predetermined concentration with water, and carries out the object 
for use of this by methods, such as spraying. 

Moreover, in using it in the form of wettable powder, 5-80 copies of these invention compounds 
and 10-90 copies of extenders, and 1-20 copies of surface-active agents are mixed in suitable 
proportion, and it uses this mixture, diluting it with water etc. like the case of an emulsion. 

Moreover, in using it in the form of a powder agent, it usually uses what mixed uniformly 1-5 
copies of these invention compounds with 95-99 copies of extenders, such as kaolin, a bentonite, 
and talc. 

Moreover, the disinfectant for these invention plantation arts can also be used, mixing with other 
activity ingredients which do not check the sterilization effect of this active ingredient, for 
example, a disinfectant, an insecticide, a miticide agent, etc. 

The method for use of the disinfectant for these invention plantation arts can apply all for foliage 
spraying and water surface use suitably. 

In foliage spraying, it usually dilutes with water so that an emulsion or 10-1000 ppm of wettable 
powder agents may be included, and it should just carry out the object for 10-500L use of this per 
10a. 

[Case of the operation] 

Next, although a case of the operation is given and this invention is explained still more concretely, 
this invention is not limited to the following cases of the operation, unless the summary is 
exceeded. 

A "part" shows a "weight part" the right and the following. 

Moreover, each of these invention compounds compounded in the example of manufacture 
checked the structure by ultimate analysis, IR spectrum, a NMR spectrum, X ray diffraction, etc. 

Moreover, optical purity was computed using HPLC for optical isomer separation. 

The example 1 of manufacture 

N-[(3R) composition of 1, 1, and 3 trimethyl -4- indanyl]-4- methylthiazole -5- carboxylic 

amide 
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Heating flowing back of out 1,1, and 3- trimethyl -4- amino in (233g) and the t- tartaric acid 
(lOOg) was melted and carried out into methanol (200ml) for 2 hours. 

The salt which cool(ed) to room temperature and deposited was filter(ed). 

This salt was re-crystallized further 3 times with methanol. 

the obtained salt — sodium hydroxide solution — alkalinity ~ carrying out » ether extraction » 

condensing (3R) out 1,1, and 3- trimethyl -4- amino in (40g, 96% of optical purity, [alpha] 

D25--33.4 degree (CHC13, C= 1.21)) was obtained. 

this (3R) — 4- methylthiazole -5- carboxylic acid chloride (20.0g) was added to out 1,1, and 3 
trimethyl -4- amino in (18g, 96% of optical purity), and the ethyl acetate (200ml) solution of 
triethylamine (30.4g) under ice cool, and it was made to react at room temperature overnight 

Add and separate water and ethyl acetate in the obtained reaction liquid, and a salt solution washes 
organic layer. 

[alpha] D25--48.4 degree (CHC13, C= 1.08) 

this N-[(3R) which 1,1, and 3- trimethyl -4- indanyl]-4- methylthiazole 5- carboxylic 

amide were infinite form solids, and was previously obtained since crystallization was difficult 
(3R) — X ray crystal structure analysis was performed about the crystal which carried out 4- 
chlorophenyl amidating and obtained out 1,1, and 3- trimethyl -4- amino in. 

As a result, solid arrangement became clear [ that it is R object ] absolutely. 

[(3R) the physical properties of 1, 1, and 3- trimethyl -4- aminoindanyl]-4 chlorophenyl 

amide 

m.p.:158.5-159.5DEGC 

[alpha] D25.0=-34.7 degree (CHC13, O 1.02) 
The example 2 of manufacture 

N-[(3R) composition of 1, 1, and 3- trimethyl -4- indanyl]-4- methylthiazole -5- carboxylic 

amide 

The mobile phase (hexane: iso propanol = 9:1) separated N-(l, 1, 3- trimethyl -4- indanyl) -4- 
methylthiazole -5- carboxylic amide into both enantiomeric isomers using the column for chiral 
cell OD optical isomer part acid. 

N-[(3R) made into the purpose 1, 1, and 3- trimethyl -4- indanyl]-4- methylthiazole -5- 

carboxylic amide were elude(ed) as a back appearance peak, and showed the following specific 
luminous intensities. 

[alpha] D25.0=-50.4 (CHC13.C=0.98, 100% of optical purity) 
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The example 1 of a tablet 

N-[(3R) pulverization mixture of the surface-active agent 15 part which makes 1,1, and 3- 

trimethyl -4- indanyl]-4- methylthiazole -5- carboxylic amide 23 parts and diatomite 75 part, and 
makes alkyl benzenesulfonic acid the main ingredients was carried out uniformly, and the wettable 
powder agent was obtained. 

The example 2 of a tablet 

N-[(3R) pulverization mixture of 40 parts, white carbon 13 part, diatomite 47 part, and the 

"SORUPORU" 5039(Toho Chemical Industry [ Co., Ltd. ] Co., Ltd. trademark, surface-active 
agent which makes the main ingredients poly oxy ethylene alkyl aryl ether sulfonate) 3 part was 
uniformly carried out for 1 , 1 , and 3- trimethyl 4- indanyl]-4- methylthiazole -5- carboxylic amide, 
and the wettable powder agent was obtained. 

Next, the example of an examination is given and the usefulness as a disinfectant for plantation arts 
of this invention compound is clarified. 

In addition, test compound No. in the following examples of an examination corresponds to 
compound No. described in table -1 about the comparison compound table -2 about this invention 
compound, respectively. 

Table - 1 
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Table - 2 
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The example 1 of an examination 

The cucumber gray mold disease controlling effect examination of medicine susceptibility 

The wettable powder agent which prepared the compound shown in the cucumber (kind: four 
leaves) of the cotyledon term raised in the pot of 6cm of diameters table -1 and table -2 like the 
example 1 of a tablet was diluted to predetermined concentration with water, and foliage spraying 
was carried out at a 10ml [ per one pot ] rate. 

Atomizing inoculation of the gray mold disease bacteria (Botrytis cinerea) of medicine 
susceptibility was carried out after drying of the medical fluid style, and the late-coming illness 
state maintained at the humid room of 23DEGC was investigated for after-inoculation four days. 

The investigation method was based on the following method. 

namely, the degree of onset of a disease asked for the onset-of-a-disease area rate of the 
investigation leaf, it was boiled to that extent, responded, was classified into the index of 0, 1, 3, 
and 5, investigated nO leaf corresponding to each onset-of-a-disease index, nl, n3, and n5, and 
computed them at a following ceremony, (n is the number of investigation all leaves) 
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The degree of onset of a disease 
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controlling value was computed from the following formula. 

Prevention-of-the-breeding-and-extermination value (%) = [(the degree of onset of a disease of a 
non-processed division) - (degree of onset of a disease of a processing division)], /(degree of onset 
of a disease of non-processed division) xlOO 

A result is shown in table -3. 



Table - 3 
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The example 2 of an examination 

The cucumber gray mold disease controlling effect examination of drug resistance 

The wettable powder agent prepared like the example 1 of a tablet to the cucumber (kind: four 
leaves) of the cotyledon term raised in the pot of 6cm of diameters was diluted to predetermined 
concentration with water, and foliage spraying was carried out at a 10ml [ per one pot ] rate. 

Atomizing inoculation of the gray mold disease bacteria (Botrytis cinerea) of drug resistance was 
carried out after Inui of the medical fluid style, and the late-coming illness state maintained at the 
humid room of 23DEGC was investigated for after- inoculation four days. 

The investigation method was based on the following method. 

namely, the degree of onset of a disease asked for the onset-of-a-disease area rate of an 
investigation leaf, it was boiled to that extent, responded, was classified into the index of 0, 1, 3, 
and 5, investigated nO, nl, n3, and n5 leaves corresponding to each onset-of-a-disease index, and 
computed them at a following ceremony, (n is the number of investigation all leaves) 
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The degree of onset of a disease 

0 x n » + l xn r -3xn 3 ^5xns 

n 

controlling value was computed from the following formula. 

controlling value (%) = [(the degree of onset of a disease of a non-processed division) - (the degree 
of onset of a disease of a processing division)] / (the degree of onset of a disease of a 
non-processed division) xlOO 

A result is shown in table -4. 

Table - 4 
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The example 3 of an examination 

The rice sheath blight disease controlling effect examination 

The wettable powder agent prepared like the example 1 of a tablet to the rice (kind: Japanese fine) 
of the 3-4 leaf term raised in the pot of 6cm of diameters was diluted to predetermined 
concentration with water, and foliage spraying was carried out at a 1 0ml [ per one pot ] rate. 

Atomizing inoculation of the bacillus system soil suspension of sheath blight disease bacteria 
Rhizoctonia solani (Ryizoctonia solani) cultivated by YG culture medium is carried out after 
drying of the medical fluid style. 

A result is shown in table -5. 

controlling value (%) = [(onset-of-a-disease index per non-processed division 1 leaf) - 
(onset-of-a-disease index per processing division 1 leaf)] / (the number of onset-of-a-disease 
towns per non-processed division 1 leaf) xlOO 

Table - 5 
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The example 4 of an examination 

The wheat rust disease controlling effect examination 

The wettable powder agent prepared like the example 1 of an examination to wheat (kind: 
agriculture and forestry No. 61) of the 1-2 leaf term raised in the pot of 6cm of diameters was 
diluted to predetermined concentration with water, and foliage spraying was carried out at a 10ml 
[ per one pot ] rate. 

After carrying out atomizing inoculation of the spore suspension liquid which pulverize(ed) and 
obtained wheat from which it suffered to wheat rust disease bacteria (Puccinia recondita) after 
drying of the medical fluid style and maintaining at the humid room of 22DEGC for 1 5 hours, it 
was left for seven days in the tank in a greenhouse. 

Evaluation assessed the rate of a lesion area ratio of each leaf, and computed 
prevention-of-the-breeding-and-extermination value by the following formula. 

A result is shown in table -6. 

controlling value (%) = [(average lesion area ratio of a non-processed division) - (average lesion 
area ratio of a processing division)] / (average lesion area ratio of a non-processed division) xlOO 

Table - 6 
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[The effect of invention] 

It has the sterilization activity which this invention compound is new and was excellent. 

For example, sheath blight disease of a rice (Rhizoctonia Solani), 

The various rust diseases of wheat (Puccinia recandita), 

snow mould (Typhula Incarnate, T.isnikariensis), 

leaf blight, such as grass and grass (Rhizoctania Solani), 

The gray mold disease of various crops (Botrytis cinerea), 

Rice blast (Pyricularia oryzae) of a rice 

powdery mildew disease (Erysiphe graminis) of various crops 
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It has a powerful sterilization effect to bacteria nuclear disease (Sclerotinia sclerotiorum) of 
various crops etc. 

It has very high activity also to the bacillus which shows tolerance to a benzimidazole thiophanate 
system disinfectant and an annular imide system disinfectant also to the bacillus of susceptibility 
to a gray mold disease especially, and is useful as a disinfectant for plantation arts. 

Moreover, although this invention compound has perviousness to a plant, they are not accepted, 
and since the toxicity over men and beasts or fishes of most damage actions to a plant is also low, 
they are very useful for vegetable disease prevention of the breeding and extermination. 

Applicant 

Mitsubishi Kasei Corp. 
Representative 
Patent attorney 
Hasegawa 1 
(One others) 
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